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BIODEGRADABLE POLYMER 
COMPOSITIONS AND SHRINK FILMS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to polymer compositions 
and shrink ?lms having biodegradability. More particularly, 
the present invention relates to biodegradable polymer com 
positions and biodegradable shrink ?lms Which comprise 
polylactic acid mixed With another polyester type biode 
gradable polymer, can decompose substantially completely, 
and have improved physical properties. 

2. Description of the Related Art 
Most of conventional biodegradable polymer composi 

tions comprise one kind of biodegradable polymer as a main 
component and further contain one or more additives such as 

plasticiZers. Therefore, the physical properties are often 
governed by the main component polymer and some addi 
tives must be added in order to further improve the physical 
properties. 

Hitherto, heat shrink ?lms conventionally used for pack 
aging and the like are mainly of polyvinyl chloride, poly 
ethylene terephthalate or polystyrene type resins. HoWever, 
shrink ?lms made of such resins increase the amounts of 
refuse upon disposal and remain in the earth semiperma 
nently When buried therein or affect the landscape adversely 
When left on the ground. Until noW, no shrink ?lm has been 
provided Which decomposes under the natural environment. 
Thus, biodegradable polymers have recently attracted atten 
tion to solve these problems. 

SUMMARY OF THE INVENTION 

The present invention provides a novel biodegradable 
polymer composition effecting superior physical properties 
Which has not been obtained, by mixing tWo or more of 
biodegradable polymers. 

Further, the present invention provides a biodegradable 
shrink ?lm having superiority in transparency, strength, 
?exibility, mold releasability and shrinkability by applying 
said biodegradable polymer composition to a shrink ?lm. 

The present inventors have keenly studied and, as a result, 
succeeded in developing a biodegradable polymer composi 
ton having superior physical properties Which comprises as 
a main component a composition comprising a mixture of 
tWo or more biodegradable polymers selected from the 
group consisting of polylactic acids, glycol/aliphatic dicar 
boxylic acid copolymers and polycaprolactones as Well as 
optionally one or more selected from the group consisting of 
lubricant, plasticiZer, ethylene/vinyl acetate copolymer 
(EVA) and thermal stabiliZer. 

The present inventors have also applied said biodegrad 
able polymer composition to a shrink ?lm and obtained a 
polylactic acid type biodegradable shrink ?lm having supe 
riority in transparency, strength, ?exibility, mold releasabil 
ity and shrinkability. 

The polylactic acid used in the present invention may be 
obtained by condensation of L-lactic acid, D-lactic acid or a 
mixture thereof, preferably by ring opening polymeriZation 
of lactide Which is a cyclic dimer of lactic acid. The lactide 
includes L-lactide Which is a cyclic dimer of L-lactic acid, 
D-lactide Which is a cyclic dimer of D-lactic acid, meso 
lactide Which is a cyclic dimer of D- and L-lactic acids, and 
DL-lactide Which is a mixture of D- and L-lactides. The 
polylactic acid may be obtained by ring opening polymer 
iZation of one or more of these lactides. The ring opening 
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2 
polymeriZation of lactide is preferred since the lactide is 
easily polymeriZed and a product With a higher degree of 
polymeriZation may readily be obtained. The Weight average 
molecular Weight of the polylactic acid used in the present 
invention is not particularly limited but may usually be 
30,000 to 1,000,000, preferably 100,000 to 300,000. Com 
mercially available polylactic acids include ECOPLATM by 
Cargill, Inc. and LactyTM by ShimadZu Corp. 
The glycol/aliphatic dicarboxylic acid copolymer used in 

the present invention may be aliphatic polyester synthesiZed 
by polycondensation of glycol and aliphatic dicarboxylic 
acid. The glycol may be represented by the formula: 

Where R represents (CH2)2i6, CH(CH3)CH2, (CH2)10, (CH2) 
20 or the like. 

The aliphatic dicarboxylic acid is represented by formula: 
HOOC(CH2)kCOOH Wherein k has a value of 0 to 8. If k is 
9 or higher, the reactivity decreases and the polymeriZation 
Would be dif?cult to carry out. The molecular Weight of the 
aliphatic polyester synthesiZed by polycondensation of gly 
col and aliphatic dicarboxylic acid is not particularly limited 
but preferably in the range of 50,000 to 300,000. The content 
of glycol is 20 to 70% by Weight and the content of aliphatic 
dicarboxylic acid is 30 to 80% by Weight. Preferably, the 
glycol content is 30 to 60% by Weight and the aliphatic 
dicarboxylic acid content is 40 to 70% by Weight. If the 
glycol content is less than 20% by Weight, the biodegrad 
ability Will decrease. If the glycol content exceeds 70% by 
Weight, the physical strength Will be reduced. Commercially 
available glycol/aliphatic dicarboxylic acid may include 
BIONOLETM by ShoWa High Polymer Co., Ltd. 
The polycaprolactone used in the present invention is a 

crystalline thermoplastic represented by the general for 
mula: 

Wherein R represents carbonyl group CO or (CH2)p, and 
Wherein m is in the range of 0 to 800,preferably 200 to 500, 
n is in the range of 0 to 800, preferably 0 to 300,and p is in 
the range of 0 to 20,preferably 0 to 10. More preferably, the 
sum of m, n and p, i.e., (m+n+p) is in the range of 300 to 800. 
The Weight average molecular Weight is not particularly 
limited but preferably in the range of 10,000 to 100,000. 
Commercially available polycaprolactone may include 
PLAQUCELTM by Daicel Chemical Industries, Ltd. 
When tWo of biodegradable polymers, polylactic acid and 

glycol/aliphatic dicarboxylic acid copolymer, are used as a 
mixture, these polymers are formulated at a Weight ratio in 
the range of 1/99 to 99/1. Apreferred ratio is 60/40 to 90/10. 
If necessary, one or more selected from the group consisting 
of lubricant, plasticiZer, ethylene vinylacetate copolymer 
(EVA) and thermal stabiliZer may be added. When tWo of 
biodegradable polymers, polylactic acid and 
polycaprolactone, are used as a mixture, these polymers are 
formulated at a Weight ratio in the range of 1/99 to 99/1, 
preferably 60/40 to 90/10. If necessary, one or more selected 
from the group consisting of lubricant, plasticiZer, EVA and 
thermal stabiliZer may be added. 
When tWo of biodegradable polymers, glycol/aliphatic. 

dicarboxylic acid copolymer and polycaprolactone, are used 
as a mixture, these polymers are formulated at a Weight ratio 
in the range of 20/80 to 80/20,preferably 40/60 to 60/40. If 
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necessary, one or more selected from the group consisting of 
lubricant, plasticiZer, EVA and thermal stabilizer may be 
added. 
When three of biodegradable polymers, polylactic acid, 

glycol/aliphatic dicarboxylic acid copolymer and 
polycaprolactone, are used as a mixture, the Weight ratio of 
the glycol/aliphatic acid copolymer to the polycaprolactone 
is in the range of 30/70 to 70/30,While the Weight ratio of the 
polylactic acid to the polycaprolactone is in the range of 
20/80 to 80/20. Further, one or more selected from the group 
consisting of lubricant, plasticiZer, EVA and thermal stabi 
liZer may be added, if necessary. 
Among the above mentioned compositions of the present 

invention, those biodegradable polymer compositions 
Wherein at least one polymer polylactic acid are more 
preferred herein. With respect to the application of the 
present invention to shrink ?lms, also more preferred are 
those biodegradable polymer compositions containing at 
least polylactic acid. 

Futher, it is preferred to mix and use tWo of biodegradable 
polymers, polylactic acid and glycol/aliphatic dicarboxylic 
acid copolymer. When applied to shrink ?lms, the shrink 
curve has relatively smaller inclination as compared With 
that of polylactic acid itself. Accordingly, Wrinkle can be 
prevented from occurring upon shrinkage When the shrink 
?lm is alloWed to shrink on a container. 

The lubricant used in the present invention may be any of 
lubricants used conventionally. For example, one or more of 
fatty acid esters, hydrocarbon resins, paraf?ns, higher fatty 
acids, hydroxy-fatty acids, fatty acid amides, alkylene bis 
fatty acid amides, aliphatic ketones, loWer alcohol esters of 
fatty acids, polyhydric alcohol esters of fatty acids, polyg 
lycol esters of fatty acids, fatty alcohols, polyhydric 
alcohols, polyglycols, polyglycerols, metal soaps, and modi 
?ed silicones may be used. Preferably, fatty acid esters or 
hydrocarbon resins may be used. The lubricant is added in 
an amount of 0.05 to 5 parts by Weight, preferably 0.1 to 3 
parts, against 100 parts by Weight of the polylactic acid. 
With less than 0.05 parts by Weight, the effect thereof is 
insuf?cient. If the amount exceeds 5 parts by Weight, the 
resulting ?lm can not Wind around a roll and its physical 
properties Will decrease. Commercially available products 
thereof include RIKESUTATTM EW-100 from Riken Vita 
min Co., Ltd. and Hoechst Wax OP from Hoechst AG. 

The plasticiZer used in the present invention may include 
aliphatic dibasic acid esters, phthalic acid esters, hydroxy 
polybasic carboxylic acid esters, polyester type plasticiZers, 
fatty acid esters and epoxy plasticiZers. For example, the 
phthalic acid esters such as di-2-ethylhexyl phthalate (DOP), 
dibutryl phthalate (DBP) and diisodecyl phthalate (DIPP); 
adipic acid esters such as di-2-ethylhexyl adipate (DOA) and 
diisodecyl adipate (DIDA); aZelaic acid esters such as 
di-2-ethylhexyl aZelate (DOZ); hydroxy polyvalent car 
boxylic acid esters such as tri-2-ethylhexyl acetylcitrate and 
tributyl acetylcitrate; and polyester plasticiZers such as 
polypropylene glycol adipic acid esters. One or more of the 
above may be used as plasticiZer. Preferably, di-2-ethylhexyl 
aZelate (DOZ) is used. The plasticiZer is preferably used in 
the range of 3 to 30 parts by Weight, more preferably 5 to 15 
parts by Weight, against 100 parts by Weight of the biode 
gradable polymer. If less than 3 part by Weight, the elonga 
tion at break and impact strength Will decrease. If it exceeds 
30 parts by Weight, the break strength and impact strength 
Will be reduced. 

The ethylene vinyl acetate copolymer (EVA) used in the 
present invention has ethylene content of 10 to 70% by 
Weight and vinyl acetate content of 30 to 90% by Weight, 
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4 
preferably ethylene content of 20 to 40% by Weight and 
vinyl acetate content of 60 to 80% by Weight. If the vinyl 
acetate content is loWer than 30% by Weight, the elongation 
at break Will be loW. If the vinyl acetate content is above 
90% by Weight, the IZod impact value Will be loW. The EVA 
desirably has a Weight average molecular Weight of 50,000 
to 500,000. If the molecular Weight is loWer than 50,000, the 
break strength and yield strength as Well as elongation at 
break Will be loW. If it exceeds 500,000, the break strength 
Will decrease. The EVA is added in an amount of 5 to 70 
parts by Weight, preferably 10 to 30 parts by Weight, against 
100 parts by Weight of the biodegradable polymer. If EVA is 
less than 5 parts by Weight, satisfactory elongation at break 
or impact strength can not be obtained. If EVA exceeds 70 
parts by Weight, the present composition Will effect reduced 
transparency and strength. Commercially available EVA 
includes EVATHLENETM 250, 310P and 450P from Dain 
ippon Ink & Chemicals, Inc. 

It is preferable to add EVA When the present invention is 
applied to heat shrink ?lms, since the shrinkability at loWer 
temperatures is improved (i.e., it excels in shrinkability at 
loW temperature). 
The thermal stabiliZer used in the present invention may 

be inorganic salt of lactic acid and include, for example, 
sodium, calcium, aluminum, barium, magnesium, 
manganese, iron, Zinc, lead, silver and copper lactate. One or 
more of these salts may be used. The amount thereof added 
is 0.5 to 10 parts by Weight, preferably 0.5 to 5 parts by 
Weight, against 100 parts by Weight of the biodegradable 
polymer. The thermal stabiliZer used in this range tends to 
improve the impact strength (IZod impact) and to reduce the 
scattering of the values for elongation at break, break 
strength and impact strength. 
The present invention provides a biodegradable polymer 

composition comprising as a main component a mixture of 
tWo or more of polylactic acid, glycol/aliphatic dicarboxylic 
acid copolymer and polycaprolactone and optionally one or 
more selected from the group consisting of lubricant, 
plasticiZer, EVA and thermal stabiliZer. If necessary, a colo 
rant may be added. 
As seen from Table 1,polylactic acid biodegradable poly 

mer composition has been developed Which effects superi 
ority in elongation at break, IZod impact strength and mold 
releasability. Further, by applying this to a shrink ?lm, there 
has been developed a polylactic acid biodegradable shrink 
?lm having excellent elongation at break, IZod impact 
strength, mold releasability, transparency and heat shrink 
ability. The present shrink ?lm is excellent in printability 
and can be used as a shrink ?lm for labelling. When it is used 
as a ?lm, it can be applied to various uses such as packaging 
materials. In addition, the composition effecting the Hex 
ibility is used in bottles, containers or vessels for detergents 
and cosmetics, in ?bers, and in tableWares for ?rst foods. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

The present invention Will be described by Way of the 
folloWing Examples 1 to 10 and Comparative Example 1. 

Polylactic acid (ECOPLATM by Cargill, Inc.), glycol/ 
aliphatic dicarboxylic acid copolymer (BIONOLETM 
##1010 by ShoWa High Polymer Co., Ltd.), polycaprolac 
tone (PLAQUCELTM by Daicel Chemical Industries, Ltd.), 
fatty acid ester (RIKESUTATM EW-100 by Riken Vitamin 
Co., Ltd.) and modi?ed silicone oil (KP-410 by Shin-Etsu 
Chemical Co., Ltd.) as lubricants, di-2-ethylhexyl aZelate 
(DOZ) (NeW Japan Chemical Co., Ltd.) as plasticiZer, EVA 
(EVATHLENETM by Dainippon Ink & Chemicals, Inc.), and 
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thermal stabilizer sodium lactate purchased from WAKO 
Pure Chemical Industries, Ltd. Were blended in proportions 
shoWn in Table 1. The resulting blend Was kneaded With a 
6 inch roll at 140° C. for 10 minutes to yield a molded sheet 
of about 1 mm in thickness. 

Specimens and ?lms Were prepared from the resulting 
molded sheet and subjected to the mold release, tensile and 
impact tests by the following methods. The results are 
shoWn in Table 1. 

Mold releasability: Peelability from a roll Was evaluated 
When the above mentioned molded sheet of about 1 mm in 
thickness Was removed from the 6 inch roll. The criteria are 
as shoWn beloW. 

A: 

B: 

very easy to peel; 
easy to peel; 

C: slightly difficult to peel; 
D: difficult to peel. 
Tensile test: The resulting molded roll sheet Was cut and 

press molded at 160° C under an actual pressure of 50 
kgf/cm2 for 8 minutes to prepare plane plate specimens of 1 
mm in thickness for tensile test. The specimens Were sub 
jected to the tensile test according to Japanese Industrial 
Standard (JIS) K-7113. 

Izod impact test: The resulting molded roll sheet Was cut 
and four cut samples Were superimposed and press molded 
at 160° C. under an actual pressure of 50 kgf/cm2 for 10 
minutes to prepare plane plate specimens of 3 mm in 
thickness for Izod impact test. The specimens Were sub 
jected to the Izod impact test according to JIS K-7110. 
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content of 40% by Weight and aliphatic dicarboxylic acid 
content of 60% by Weight; Weight average molecular Weight 
69,300; 

Polycaprolactone: in Examples 1 and 4, PLAQUCELTM 
H4 manufactured by Daicel Chemical Industries, Ltd., 
Weight average molecular Weight 45,200;in Examples 5 and 
6, PLAQUCELTM manufactured by Daicel Chemical 
Industries, Ltd., Weight average molecular Weight 
52,400;and in Examples 7 and 9,PLAQUCELTM manufac 
tured by Daicel Chemical Industries, Ltd., Weight average 
molecular Weight 48,000; 

Lubricant: RIKESUTATM EW-100 (fatty acid ester, 
manufactured by Riken Vitamin Co., Ltd.); 
EVA: in Examples 1 and 3, EVATHLENETM 450P manu 

factured by Dainippon Ink & Chemicals, Inc., ethylene 
content of 20% by Weight and vinyl acetate content of 80% 
by Weight, Weight average molecular Weight 248,000;in 
Example 6, EVATHLENETM250 manufactured by Dainip 
pon Ink & Chemicals, Inc., ethylene content of 20% by 
Weight and vinyl acetate content of 80% by Weight, Weight 
average molecular Weight 245,000;and in Examples 8 and 
9,EVATHLENETM manufactured by Dainippon Ink & 
Chemicals, Inc., ethylene content of 20% by Weight and 
vinyl acetate content of 80% by Weight, Weight average 
molecular Weight 256,000; 

Plasticizer: DOZ manufactured by NeW Japan Chemical 
Co., Ltd.; 
Thermal stabilizer: Sodium lactate purchased from 

WAKO Pure Chemical Industries, Ltd.; and 
Mold release agent: Modi?ed silicone oil KF-410 manu 

factured by Shin-Etsu Chemical Co., Ltd. 

TABLE 1 

Comp. 
Ex. 1 Ex. 2 Ex. 3 Ex. 4 Ex. 5 Ex. 6 Ex. 7 Ex. 8 Ex. 9 Ex. 10 Ex. 1 

Formulated Polylactic acid 100 100 100 100 100 100 100 100 100 100 100 
composition BIONOLE TM #1010 20 40 20 20 0 0 20 30 30 40 0 
(parts by Polycaprolactone 20 0 0 20 40 40 20 0 20 0 0 
Weight) RIKESUTA TM EW-100 1 1 0 1 0 1 0 0 0 0 0 

DOZ 0 0 10 0 0 0 0 0 0 0 0 
EVA 20 0 20 0 0 20 0 30 20 0 0 
Sodium lactate 0 0 2 0 0 0 0 0 0 0 0 
ICE-410 0 0 1 0 0 0 0 0 0 0 0 

Mold releasability A A B A C A C C C C D 
Tensile Yield strength (kgf/mm2) 4.5 4.5 4.2 3.8 3.15 3.02 3.8 2.8 4.6 4.5 4.3 
strength Break strength (kgf/mm2) 3.6 3.2 3.1 3.2 2.73 2.85 3.2 2.7 3.6 3.2 4.1 

Elongation at break (‘70) 115 96 110 84 61 129 84 135 120 93 4.4 
Izod impact strength (kgf.cm/cm2) 50 8 42 12 11 33 13 80 52 10 2.3 

Polylactic acid: ECOPLA TM manufactured by Cargill, Inc., Weight average molecular Weight 168,300; 
Glycol/aliphatic dicarboxylic acid copolymer: BIONOLE TM manufactured ShoWa High Polymer Co., Ltd; glycol content of 40% 
by Weight and aliphatic dicarboxylic acid content of 60% by Weight; Weight average molecular Weight 69,300; 
Polycaprolactone: in Examples 1 and 4, PLAQUCEL TM H4 manufactured by Daicel Chemical Industries, Ltd., Weight average 
molecular Weight 45,200; in Examples 5 and 6, PLAQUCEL TM manufactured by Daicel Chemical Industries, Ltd., Weight average 
molecular Weight 52,400; and in Examples 7 and 9, PLAQUCEL TM manufactured by Daicel Chemical Industries, Ltd., Weight 
average molecular Weight 48,000; 
Lubricant: RIKESUTA TM EW-100 (fatty acid ester, manufactured by Riken Vitamin Co., Ltd); 
EVA: in Examples 1 and 3, EVATHLENE TM 450P manufactured by Dainippon Ink & Chemicals, Inc., ethylene content of 20% 
by Weight and vinyl acetate content of 80% by Weight, Weight average molecular Weight 248,000; in Example 6, EVATHLENE TM 
250 manufactured by Dainippon Ink & Chemicals, Inc., ethylene content of 20% by Weight and vinyl acetate content of 80% by 
Weight, Weight average molecular Weight 245,000; and in Examples 8 and 9, EVATHLENE TM manufactured by Dainippon Ink 
& Chemicals, Inc., ethylene content of 20% by Weight and vinyl acetate content of 80% by Weight, Weight average molecular 
Weight 256,000; 
Plasticizer: DOZ manufactured by New Japan Chemical Co., Ltd.; 
Thermal stabilizer: Sodium lactate purchased from WAKO Pure Chemical Industries, Ltd.; and 
Mold release agent: Modi?ed silicone oil ICE-410 manufactured by Shin-Etsu Chemical Co., Ltd. 

Polylactic acid: ECOPLATM manufactured by Cargill, 
Inc., Weight average molecular Weight 168,300; 

Glycol/aliphatic dicarboxylic acid copolymer: BION 
OLETM manufactured ShoWa High Polymer Co., Ltd; glycol 

65 

Further, the roll sheets obtained in Examples 2 and 8 and 
Comparative Example 1 Were subjected to the folloWing 
thermal shrink test. The results are shoWn in Table 2. 

Thermal shrink test: The roll sheets obtained in Examples 
2 and 8 and Comparative Example 1 Were cut and press 
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molded at 150° C under an actual pressure of 50 kgf/cm2 for 
8 minutes to prepare a ?lm of 0.15 mm in thickness for 
shrink test, Which Was then cut into rectangles of 5 cm ><10 
cm. The ?lm Was stretched three times in the longitudinal 
direction at 65° C. at a stretching rate of 20 cm/min With a 
stretching machine. The resulting stretched ?lm Was cut to 
prepare specimens of 45 mm ><100 mm for thermal shrink 
test. The resulting stretched ?lm as a sample for thermal 
shrink testing Was placed betWeen Wire gauZes and dipped in 
a thermostatic Water bath preset at any one of 45° C., 50° C., 
55° C., 60° C., 65° C., 80° C. or 85° C for 30 seconds. Then, 
the longitudinal dimension of the specimen Was measured to 
calculate the percent shrinkage according to the folloWing 
equation: 

Percent shrinkage (%)=[L0—L)/L0]><100 

Wherein L0 is a longitudinal length of a specimen for thermal 
shrinkage testing (100 mm) and L is a longitudinal length 
(mm) of the specimen after dipped into hot Water at a give 
temperature for 30 seconds. 

TABLE 2 

10 

15 

20 

8 
selected from the group consisting of a lubricant, a plasti 
ciZer and a thermal stabilizer. 

3. The biodegradable polymer composition according to 
claim 2, Wherein said plasticiZer is selected from the group 
consisting of aliphatic dibasic acid ester, phthalic acid ester, 
hydroXy polybasic carboXylic acid ester, polyester 
plasticiZer, fatty acid ester, and epoXy plasticiZer. 

4. The biodegradable polymer composition according to 
claim 5, Wherein said thermal stabiliZer is an inorganic salt 
of lactic acid. 

5. A biodegradable shrink ?lm comprising a biodegrad 
able polymer composition according to claim 2. 

6. The biodegradable polymer composition according to 
claim 1 Wherein the amount of ethylene vinyl acetate 
copolymer is 10 to 30 Weight parts. 

7. The biodegradable polymer composition according to 
claim 1 Wherein said glycol/aliphatic dicarboXylic acid 
copolymer has a glycol content of 20 to 70% by Weight and 
an aliphatic dicarboXylic acid content of 30 to 80% by 
Weight. 

8. A biogradable shrink ?lm comprising a biogradable 
polymer composition according to claim 6. 

Shrinkage Shrinkage Shrinkage Shrinkage Shrinkage Shrinkage Shrinkage 
at 45° C. at 50° C. at 55° C. at 60° C. at 65° C. at 80° C. at 85° C. 

Comp. EX. 1 0% 6% 65% 67% 67% 67% 67% 
EX. 8 0% 10% 36% 44% 48% 54% 54% 
EX. 2 0% 4% 21% 32% 44% 52% 52% 

We claim: 9. A biodegradable shrink ?lm comprising a biodegrad 
1. Abiodegradable polymer composition comprising as a 

main component a miXture of tWo or more compounds 

selected from the group consisting of polylactic acid, glycol/ 
aliphatic dicarboXylic acid copolymer, and 
polycaprolactone, Wherein said mixture contains polylactic 
acid and glycol/aliphatic dicarboXylic acid copolymer hav 
ing a Weight ratio of a polylactic acid content to a glycol/ 
aliphatic dicarboXylic acid content in the range of 60/40 to 
90/10, and 5 to 70 Weight parts of ethylene vinyl acetate 
copolymer are added to 100 parts of said biodegradable 
composition, Wherein the ethylene vinyl acetate has an 
ethylene content of 10 to 70% and a vinyl acetate content of 

30 to 90%, a Weight average molecular Weight from 50,000 
to 500,000 and Wherein the glycol/aliphatic dicarboXylic 
acid has a glycol content from 20 to 70%, a dicarboXylic acid 
content of 30 to 80%, and the dicarboXylic acid contains no 
more than 10 carbon atoms. 

2. The biodegradable polymer composition according to 
claim 1, Which further comprises one or more additives 
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able polymer composition according to claim 6. 
10. A biodegradable shrink ?lm comprising a biodegrad 

able polymer composition according to claim 7. 
11. The biodegradable polymer composition according to 

claim 2, Wherein said lubricant is selected from the group 
consisting of paraf?n, hydrocarbon resin, higher fatty acid, 
hydroXy-fatty acid, fatty acid amide, alkylene bis-fatty acid 
amide, fatty acid ester, aliphatic ketone, polyglycol ester of 
fatty acid, fatty alcohol, polyhydric alcohol, polyglycol, 
polyglycerol, modi?ed silicone, and metal soap. 

12. The biodegradable polymer composition according to 
claim 2, Wherein said lubricant is selected from the group 
consisting of paraf?n, hydrocarbon resin, palmitic acid, 
stearic acid, oleic acid, linoleic acid, linolenic acid, hydroXy 
fatty acid, fatty acid amide, alkylene bis-fatty acid amide, 
fatty acid ester, aliphatic ketone, polyglycol ester of fatty 
acid, fatty alcohol, polyhydric alcohol, polyglycol, 
polyglycerol, modi?ed silicone, and metal soap. 

* * * * * 


